Serotyping of 11 human and 2 water isolates of Campylobacterjejuni associated with a waterborne outbreak revealed two serotypes among the human isolates. One of these (serotype 58) was a new serotype and was added to the serotyping scheme. Serotypes were defined by using extracted thermostable antigens and passive hemagglutination titrations of both unabsorbed and cross-absorbed antisera. Two water isolates of the same serotype as six human isolates provided evidence to link a contaminated water supply to the outbreak.
been systematically investigated recently, and the clinical and epidemiological aspects have been described (6) . In this communication, the application of a serotyping scheme in investigating the isolates from that outbreak is described. The serotyping was performed on the basis of thermostable antigens with a scheme enlarged from one reported earlier (7) .
MATERIALS AND METHODS Bacteria. Eleven isolates of C. jejuni were obtained at the laboratory of the Southampton General Hospital, Southhampton, United Kingdom, from patients involved in a 257-case outbreak of enteritis. Two isolates were obtained from water suspected as the source of contamination. The 13 isolates were randomly numbered and included along with 6 others unrelated to the outbreak, so that serotyping was conducted as a blind study.
Serotyping. The method of serotyping in which the passive hemagglutination technique and saline-extracted thermostable antigens are used has been described previously (7) . The serotyping scheme has since been expanded to include antisera against newly defined serotypes, including one (serotype 58) found among the Southampton isolates. In some cases, antisera against related serotypes were absorbed with cell suspensions of heterologous strains to remove crossreacting antibodies. This procedure was performed by incubating (37°C for 2 h) 0.2 ml of antiserum that had been added to a 3.8-ml suspension of bacteria obtained from five plates and previously heated for 1 h at 1000C. The mixture was centrifuged, and the absorbed antiserum, at a final dilution of 1:20, was removed and titrated against the homologous and heterologous cross-reacting strains before being used as a typing reagent. Antisera for typing on the basis of thermolabile antigens were prepared as above, except that homologous, heated cell suspensions were used for absorption. The absence of antibody against thermostable antigen in these antisera was established by passive hemagglutination titrations in the manner described above.
RESULTS
Serotypes of isolates associated with the waterborne outbreak. After serotyping, we decoded the numbers given to the isolates at Southampton and found that six isolates that reacted in 2 antisera against serotype reference strains 6 and 7 and in 0 of the other 40 C. jejuini antisera (Table   1) were from patients involved in the outbreak. Moreover, these six isolates reacted only in antiserum 6 absorbed with cell suspensions of strain 7. They were designated serotype 6a, indicating their possession of the antigen characteristic of serotype reference strain 6 and their possession of component "a," provisionally so designated for the antigen or antigenic complex that constitutes the basis for the cross-reaction between reference strains 6 and 7. Two other isolates of the same serotype were reported to have been recovered from contaminated water implicated as the source of the outbreak.
Serotypes of the five other isolates from humans associated with the outbreak were not resolved until an antiserum was prepared against one of them, strain RN16, that did not react in any of the previously available antisera. The strain was therefore included in the serotyping scheme as a reference strain and was assigned the number 58. The results of titrations of this strain and the remaining four outbreak isolates are shown in Table 2 . These isolates reacted in antiserum 58, and two isolates also reacted in antiserum 40 after it was absorbed with strain 58. The reactions of these isolates in antiserum 40, however, were not typical. The erythrocyte agglutinations were never strong, even in the wells of the lowest antiserum dilution. The agglutination resembled most closely the no. 3 settling pattern for faintly positive reactions, as described by Kabat (3) . In contrast, reactions in antiserum 58 were typical of settling patterns (no. 5 and 6) for strong reactions. The phenomenon of faint agglutination in antiserum 40 was not a consistent feature; it varied from colony to colony for each of the five isolates. Table 3 shows the results of titrations of antisera 40 and 58 with antigens extracted from eight colonies from each of the five isolates. In all cases, the reactions in antiserum 58 were strong, but all observed positive reactions in each dilution of antiserum 40 were of the weak type. This unusu- Figure 1 illustrates the settling patterns in the two antisera. Two subsequent clonings from which 32 more colonies were examined showed similar results (data not shown). On the basis of these results, the five isolates were considered to have the antigen characteristic of newly designated serotype reference strain 58 as well as a component subject to variation from one colony to the next in its expression and against which antibodies in antiserum 40 were directed. The isolates were reported as serotype 40>,/58.
These data suggested that two strains, different in thermostable antigen specificities, were involved in the outbreak. Further evidence in support of this view was found in tests by slide agglutination with antisera absorbed to remove antibody against thermostable antigens (Table  4) . In these antisera, outbreak isolates agglutinated in antiserum 6 or 58 but not in antiserum 7 or 40, indicating that the outbreak isolates be- The six strains (not shown) that were not associated with the outbreak but were included along with the outbreak isolates, were of serotypes different from those of the outbreak isolates. DISCUSSION By use of thermostable antigens as markers of isolates, it has been shown that two strains of C. jejuni were involved in the large waterborne outbreak described previously (6) . The demonstration that two isolates from water were of the same serotypes as six isolates from patients linked a suspected source of contaminated water to the outbreak. The finding that five other patients were infected with another serotype of C. jejuni was interesting, and although the same contaminated water was suspected as the source of infection in these patients as well, this could not be confirmed by serotyping because an isolate of this serotype was not recovered from the water.
Our primary objective in investigating the weak hemagglutinations that serotype 58 isolates gave in antiserum 40 was to determine whether the groups of five isolates included two strains, one of serotype 58 and the other of serotypes 40 and 58. The results showed convincingly that the weak reactions were due to minor differences among colonies in the extractable material and thus reflected a colony variation phenomenon rahter than the occurrence of a thermostable antigen characteristic of the reference strain for serotype 40. Support for this interpretation was obtained through slide agglutination tests with live cells in antisera from which antibodies against thermostable antigens had been removed by absorption (Table 4) .
To our knowledge, C. jejuni and Campylobacter coli are the first bacterial species for which serotyping schemes are being developed in which the antigens are first extracted from the bacteria and then examined for specificity by passive hemagglutination. Critical to the success of this novel approach to serotyping is a demonstration of specificity and effectiveness in discriminating among isolates of this species. In this study, we have become more confident about the specificity and applicability for epidemiological investigations. Furthermore, the demonstrated variation among colonies of the same strain has indicated a level of sensitivity greater than expected.
